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A PSYCHOLOGICAL BASIS FOR A SYSTEM OF 

EDUCATION WITH APPLICATIONS TO 

MATHEMATICS. 

By W. Paul Webber. 

The aim of this paper is to put in small compass and in non- 
technical form a theory of education that can be applied directly 
by the serious teacher, to assist in orienting some questions that 
are confusing to a considerable number of teachers of mathe- 
matics, and to furnish a statement of some of the definite 
objects that may be accomplished in teaching mathematics. The 
organization of the material is incidental to a course of lectures 
on the theory and methods of teaching mathematics given regu- 
larly by the writer in the University of Pittsburgh. While some 
controversial questions are discussed, it is the purpose of the 
writer to be constructive. 

It will be convenient to begin with a brief survey of states of 
mind. Let us call any thing that enters into the complexity of 
a state of mind an element of state of mind. These elements 
are obtained through the sense experience, memory and higher 
mind processes. Thus any thing that comes into consciousness 
through the senses as well as through the memory processes is 
an element of state of mind. The complex of these elements is 
variable with time. It is also variable with the condition of 
health and with the general mental condition of the individual. 

As a function of time the complex has two increments, one 
negative and one positive. With a young child the complex will 
be relatively simple. The experiences of the developing indi- 
vidual furnish a large number of elements that are available 
later through memory. A certain number are lost through 
disuse or failure to make a firm impression. At no time is the 
available complex identical with the sum total of elements ac- 
quired to date. The complex of available elements may then 
be looked on as a wave in time whose content changes with 
time by leaving some elements in oblivion and by adding new 
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ones through new experiences and through transformations of 
old ones. The magnitude of the wave also varies, starting very 
small, increasing to a maximum and finally diminishing till the 
end of life. Some elements remain in the wave through life, or 
the greater part of it. 

One primary function of mind is its capacity of choosing or 
determining at any time what element shall enter consciousness 
or receive attention. This implies what in common parlance 
might be called deliberative or voluntary control of attention. 
Individuals vary greatly in this power. There is of course the 
non-voluntary aspect of attention which will not be taken up in 
this discussion. Undoubtedly proper exercise and instruction 
will strengthen and direct this voluntary control of attention to 
useful purposes. This is one of the main objects of education 
in a broad sense. A mind with this primary function well de- 
veloped affords great possibilities. That the control of the 
sources of the complex of elements that make up states of mind 
must affect this primary function is shown in the results of 
environment, social activities and the public press on the citizens 
of a state. The acquisition of the proper kind of elements as a 
means of intelligent direction of the mind will be a powerful 
factor in education. 

Two fundamental principles will now be stated. 

(1) Every state of mind tends to arouse action, advantageous 
or possibly neutral. 

(2) The kind of reaction is determined by the state of mind 
immediately preceding it. 

From these principles it is evident that idleness is unnatural 
and that to secure some direction and control of the conditions 
that furnish the complex of elements that make up the states 
of mind is desirable. Without this control much waste and 
even harm may result. Further, there must be some source of 
elements that will tend toward a right and healthy basis for 
judging the values of the states of mind. For harmful experi- 
ences may be pleasing, while right experiences may be less 
pleasing, — though not necessarily repulsive, — and consequently 
less likely to call forth advantageous action. This source must 
be furnished somewhere in the sum total of the educational 
means used with the individual. For example the reading to 
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excess of light trashy (not immoral) fiction stupefies the mind. 
The mind atrophies from lack of sufficient effort to obtain enter- 
tainment. This result has been noticed by many teachers. 
There must be some control over the environment to the end 
that the individual shall learn to secure some of his entertain- 
ment from other and more stimulating sources until he reaches 
judgment that can be trusted to direct him. This amounts to 
the formation of habits sufficiently fixed to direct his actions. 

Habit may be defined as follows: When an act (of body or 
mind) has been repeated so often that the voluntary effort re- 
quired to perform it has been noticeably reduced below that 
required for the first performance, habit is said to exist with 
reference to that act. Habits are classified as habits of body 
movement, and habits of association of the elements of state 
of mind, that is, of thinking. Habits are essential to efficient 
thinking as well as to movements. Habits limit the variety of 
choice of the individual, but nevertheless a variety of habits is 
necessary to readiness and efficiency in life's actions. Few 
terms used by the moral lecturer and the psychologist are more 
misunderstood than habit. 

The layman almost invariably thinks of habit as a condition 
under which an act is all but inevitable from having been re- 
peated many times; that the act is outside the control of the 
mind. By the psychologist the term is used in quite a different 
sense, as the above definition shows. Habits are of all degrees 
of fixedness, from the merest probability of the supposed action, 
to the strongest presumption of the performance of the act. 

Habits in which the voluntary effort required to perform the 
act is very little reduced below that required for the first per- 
formance are much less likely to bring forth the habitual action 
than habits which are more strongly cultivated. A person with 
a number of habits weakly fixed cannot be counted on for posi- 
tive action as can one with some habits strongly cultivated. 
The first may have a pliability that can be put to good purpose, 
but he is apt to be only a drifter. The second can be counted 
on for positive action under given conditions. He may be less 
pliable, but is hardly so likely to be a drifter as the first. He is 
therefore in general regarded as a better citizen, assuming of 
course that his habits are not evil. 
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Practice must in general be imposed to secure any desired 
habit. Hence an important problem of education is to find ways 
and means to secure the formation of desired habits. A con- 
siderable degree of fixedness of habits is in general necessary 
to ensure prompt and efficient action. A choice must be made 
from the maze of possible habits that can be established. It is 
often difficult to determine what and how many habits should 
be highly cultivated to secure the best results. The number of 
habits that one can efficiently cultivate is limited. That one 
single habit would be but a risky preparation for life in a com- 
plex society must be evident. Some variety is necessary and 
desirable. Train a person in a single set of mechanical move- 
ments, necessary to do a certain thing, say drive a nail, or train 
him to great skill in the ordinary addition table. It is con- 
ceivable that a person with either of these as his sole equipment, 
above his natural physical habits, might be able to earn an exist- 
ence. He would have no option as to vocation. His life is 
nearly closed to opportunity from the start. No one would 
say he is educated in any adequate sense. 

Education is defined as a process of forming habits of: (i) 
Observation (use of the sense organs), (2) thinking, (3) move- 
ments of the body. This definition seems to offer broad oppor- 
tunities for study. Education is obtained through instruction, 
training and experience of the general and elemental or funda- 
mental activities of body and mind to form habits that will 
ensure : ( 1 ) Character in the ordinary acceptation of that term, 
(2) efficiency or skill in movements and thinking with reference 
to the general aspects of life, (3) preparation for some field of 
productivity, the main field, (4) capability for the highest 
proper pleasures of life, (5) sympathy and helpfulness toward 
fellows, (6) desire to promote race welfare and betterment. 

A scheme of education that does not provide for all of these 
is deficient to that extent. Of course much of this educational 
scheme will lie outside the formal school system. Its effect is 
none the less certain however. 

Passing now to the consideration of some accepted principles 
of training, the following may be mentioned : 

1. A definite relation exists between skill in one field and 
general intelligence in that field. The general intelligence can 
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furnish perspective, sense of proportion and balance for the 
technical skill. 

2. The best way to attain skill in any field is to train in that 
field. The best way to learn to play foot ball is to go into the 
game on the training field for that purpose. It is hard for one 
to form an idea of what would be the result, if it were possible 
to train a candidate for foot ball who had no other knowledge 
or training at all. Practically no such candidates exist. The 
relation that exists between their previous knowledge and their 
progress in foot ball would be interesting. Possibly something 
is known on this point that would be useful if made general 
knowledge. This illustration is only a typical one, however. 
What are the essentials of a course for electrical engineers? 
What general knowledge in the field of electrical engineering is 
desirable? What relation exists between this general intelli- 
gence and the work of the engineer in its practical aspects? 

3. General training is essential to a full understanding of 
any thing, for by many things is one thing known, that is by 
apperception. 

4. In general the highest skill or success in any field is assured 
only when training is had in all related fields. 

Here is an important and difficult problem, viz., To determine 
all the fields related to a given field and to determine whether 
or not the relation is an essential one. No doubt there is some 
useful material on this point among the experiences of teachers 
if it could only be collected and made available to the public. 

5. On the other hand, training in related fields does not 
guarantee success in the main field, but should normally be con- 
tributory to that success. This may seem at first to contradict 
the last condition, but it is not to be so interpreted. 

This brings us to the question of transfer of training. It is 
generally admitted that some transfer takes place. Its measure 
may however be positive, negative or in some cases neutral as 
previously indicated. That transfer will take place automatic- 
ally without any care on the part of the teacher is not claimed 
by the writer. That it often does take place under such condi- 
tions is probably true. Two aspects of transfer of training 
may be stated. (1) The identical element theory at one time 
promised to solve the problem finally. It teaches that transfer 
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depends on a common function or action that operates in two or 
more fields. According to this theory knowledge of the addi- 
tion table would be transf errible to accounting because adding is 
a part of accounting. This is a rather specialized example. 
Writers recognize attention, control, accuracy, caution, etc., as 
possible transferrible habits or attitudes. The identical element 
theory has not come up to its original promise. It has been 
useful in promoting research and in suggesting extensions, but it 
is now conceded to be inadequate. Some very definite general 
habits have been shown to be transferable. A few such are 
inserted here from a paper by Professor Angier published 
several years ago. (i) Attitude or habit of verification — 
asking for evidence instead of reasoning alone from assumptions 
or first principles. (2) Problem attitude or vital attitude. (3) 
Attitude of satisfaction with accomplishment. (4) Attitude of 
correlating theory with applications. 

To attain the first, pupils should be taught to reason from 
first principles, but they should also be taught to seek external 
evidence and to verify by observation and' experience. Training 
for this is as necessary as for other objects of education. The 
second indicates that all who are capable should be taught to 
approach new situations as problems and not as situations on 
which authority alone is to be regarded. Teach the student to 
doubt, to question, to weigh, and to seek a solution to his prob- 
lems. Teach so as to cultivate this attitude. The third is a 
refined but proper attitude and a useful one, if it can be at- 
tained. It should encourage doing things well and doing things 
worth while. It should oppose slovenliness and stimulate ambi- 
tion for better things. The fourth is opposed to formalism 
in mechanical drill. It should favor keeping in touch with 
affairs. It can be cultivated only by persistent practice. It 
favors transfer in particular fields. 

Consider a person trained only to drive a nail. What else 
might this training help him to do ? What other work calls for 
the same set of movements? What partial set of movements 
can be separated and used in some other work? Consider 
chopping with a hatchet. The same grip of the handle, the same 
swing of the arm seem to be common to the two. Chopping 
will of course require some new movements. Can we say a 
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person will chop more readily after having learned to drive a 
nail? Probably. Does the transfer depend alone on the trans- 
fer or a set of mechanical movements ? Probably not. 

Consider a person trained only in the addition table. What 
other work will this help him to do? Book-keeping? More 
adding. Suppose you are just beginning to teach multiplication. 
What previous knowledge is it customary to employ? Addi- 
tion? Probably so. A knowledge of addition is used to dis- 
cover a new relation among numbers and leads to a new process 
in important respects quite different from the old one. Is this 
transfer? Probably so. Does this transfer depend alone on 
the transfer of a set of mental processes? Probably not. 
These illustrations imply at least one more element to be con- 
sidered in the transfer of training. Some important mental 
process doubtless takes place. The nail driver recognized that 
the movements of chopping are similar to the movements of 
driving a nail. This implies a generalization. Generalization 
must play an important role in transfer. The addition table 
is generalized to include the larger problems of accounting. 
What mental act clears up the mystery of the slide rule when 
the pupil has been told that the slide rule is a mechanical table 
of logarithms? 

(2) The generalization aspect of transfer teaches that gen- 
eralization, by favoring extensions to application (favors trans- 
fer). It is probably the greatest instrument of the mind for 
mastering new situations and extending knowledge. General- 
ization is the highest aim of instruction. Formalism does not 
reside so much in subjects as in methods of presentation and 
study. This applies with more force to elementary and sec- 
ondary instruction than to more advanced instruction. For it 
is with the former that the desired habits must be started rather 
than in the latter. It is probable that generalization is more 
fundamental in transfer than identical elements in that general- 
ization is the means of pointing out the identical elements. 

Some inference may be drawn from what has preceded. Any 
group of ideas, principles or training processes for educational 
purposes should: (1) Contribute to the formation of correct 
habits of personal character, (2) contribute training directly 
usable in the main field, (3) contribute toward a general under- 
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standing of things, especially in the main field, (4) contribute 
traning transferable to the main field or to a possible new field, 
(5) be capable of organization for systematic and serious 
presentation. 

Resuming the fourth, there are certain conditions of teaching 
that favor transfer of training: (1) In teaching emphasize the 
method of the subject as well as the subject matter, (2) by 
illustrative examples, show how the method of the subject may 
be extended to other fields and to problems, (3) develop the 
subject in a fashion somewhat similar to that actually experi- 
enced by the race or in use by investigators, (4) the steps in 
the development should as far as possible be kept in full view 
of the pupil, (5) the pupil should as far as possible be led to 
make the adjustments the subject is intended to enable him to 
make. 

This paragraph specifically raises the question that the 
teacher must so direct his teaching that he will attempt, at least, 
to realize for the pupil the transfer values of the subject. This 
question many teachers dislike to consider. A few may even 
refuse to consider it. The chief consideration with these seems 
to be to attain a high training in the subject per se. This may 
be right in dealing with mature students who have already 
formed the habits which make transfer possible and who are 
seeking skill for a particular purpose. It is recognized that the 
transfer value of a subject does not always follow immediately 
after the instruction, but sometimes years after. This seems to 
render uncertain the findings of experiments conducted for a 
few weeks and then tested immediately for ultimate transfer 
values. However, this fact must not be used to justify neglect 
in teaching for transfer values on the plea that the transfer will 
come at some more remote time anyway. If the above prin- 
ciples are observed carefully there will be more noticeable trans- 
fer both in short periods and in longer ones than if no care be 
taken in this regard. 

Some examples illustrating the use of the preceding theory 
may be of interest. Consider the case of elementary algebra. 
One writer has laid down four main aims for subjects in teach- 
ing elementary algebra. (1) Analysis, (2) direct use of sym- 
bolism, (3) extended use of symbolism, (4) manipulation of 
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symbols. It seems obvious that these four processes have wide 
use in intellectual affairs and in applications to practical affairs. 
These values will not occur to the average pupil unless pointed 
out to him. If he is conscious of acquiring something of value 
he will normally be more interested in the study. 

Consider the very elementary example which is typical of 
many of more advanced character. Suppose the child has 
learned that the area of a figure is the number of unit squares 
that will just cover it. Ask him to find the area of a rectangle 
7 in. by 5 in. He will ultimately discover that five rows of 
seven each will cover the figure. He can be easily led to express 
this as 7X5 = 35 square inches. This is a particular case. 
Now call his attention to the fact that the only process involved 
in the calculation is multiplication of the units of length by the 
units of breadth. This is the result of an analysis of the 
process. The dimensions are now not particular numbers alone 
but general names for certain parts of the figure as well. State 
the above equation using the names instead of their number 
values. The resulting relation holds for all rectangles. This 
is a generalization. The process of a particular case is trans- 
ferred to the entire class of similar cases. 

Care should be exercised to avoid generalizing on insufficient 
analysis. Mere multiplicity of cases without analysis will prob- 
ably leave the pupil unable to make the generalization. A very 
few cases well analyzed will ensure the generalization. One 
important part of the solution of original problems is their 
classification. To classify a problem the pupil must analyze it 
carefully and determine the class to which it belongs. This 
calls for analysis and generalization. When this is done the 
technique of the class can be transferred to the particular case 
in hand. 

As an example of the direct use of symbolism consider the 
three side rule for finding the area of a triangle : From half the 
sum of the sides subtract each side separately. Multiply the 
half sum and the three remainders together and extract the 
square root of the product. The result will be the area. Com- 
pare this with the symbolic statement of the same rule, 



A = yJ s(s — a) (s — b)(s — c) 
where a, b, c are the sides and J the half sum. 
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No mystic difficulty attends this formula if the pupil is taken 
into confidence and told that the symbolic form is only a lin- 
guistic transformation of the first statement, and that it is 
shorter and consequently economical. Give him time to see that 
the two forms of expression convey one and! the same idea. 

The method of symbols can be applied to various cases until 
it is well undierstood. Symbolic forms are often more definite 
and easier to grasp than the ordinary verbal expressions of the 
same ideas. It is 1 easier to move forward in an argument if the 
steps can be expressed in symbolic form. Compare an old text 
on geometry, say Loomis's or Tappan's with a modern one. 
Which is easier to read ? In what does the chief difference con- 
sist? Consider the value of symbols in a science like chem- 
istry. This science has an algebra of its own, so to speak. No 
complicated analysis can proceed far without the use of symbols. 
It is of course to be understood that symbols do not always 
represent number values. The absence of material content in 
numbers carries over to their symbolic representatives with 
even stronger force. This fact gives elementary algebra an 
advantage of simplicity in teaching the beginning of the use of 
symbols and symbolic language. This statement takes for 
granted that the teaching will be more than the traditional kind. 

As an example of the extended use of symbolism suppose the 
pupil has learned the index law a m * n — a m a n where m and n are 
positive integers. Later this symbolism will be extended to in- 
clude cases where m and n are fractional or negative numbers. 
This is done by a further generalization of the meaning of 
symbols. It is suggested by the manifest convenience provided 
a consistent interpretation can be assigned. This is a char- 
acteristic method in mathematics. The extension of the above 
formula for the area of a rectangle to cases where the dimen- 
sions are fractional is a similar generalization. In each case the 
old process in a restricted field is carried over or transferred 
to a more extended field by a generalization. The formal tech- 
nique is transferred bodily. 

Consider still another example, (8 + 5)(8 — 5)= 64 + 40 
— 40 — 25. This is evidently 64 — 25=8' — 5 2 . An analysis 
of the process will show that the form of the result is not de- 
pendent on the particular numbers chosen. The rule is there- 
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fore general. In symbols this is equivalent to 

(c-+6)(a — b)=a? + ab — ab — b 2 = a 2 — b 2 , 

no matter what values are assigned to the symbols o and b\ 
Thus by manipulating symbols we arrive at the same conclusion 
as by analyzing a particular case and generalizing. By manipu- 
lating symbols according to some predetermined plan we may 
arrive at new information. The well known law of electric 
batteries is expressed as 

C=nE/(nr + R). 

Now by manipulating the letters (symbols) as numbers we can 
discover two new and not immediately obvious relations which 
amount to new information, viz., 

r=E/C—R/n and R=n(E/C—r). 

This is a very simple illustration of the way in which a mathe- 
matician, ignorant of electricity may discover new information 
for the use of the electrician who may be equally ignorant of 
mathematics. Discoveries of this kind are of frequent occur- 
rence in the history of science. 

In this connection it may be noted that by symbolizing the 
unknown in an equation or a problem we secure all the advan- 
tage of knowing it so far as manipulation and calculation are 
concerned. This is by virtue of the manipulation of symbols. 
If the pupil acquires an intelligent understanding of the four 
mathematical instruments above named and a fair facility in 
technique he will possess an equipment that will be of broad use 
to him in later years. If too large portion of time is devoted 
to technique he will fail to transfer his knowledge. If he is 
not fairly well trained in technique his calculations will be slow 
and clumsy so that he will avoid their use on all possible 
occasions. 

As part of the manipulation of symbols comes the various 
transformations that are used in the solution of the problem. 
The pupil should be taught that the equation is an instrument 
carrying with it a straightforward procedure for separating the 
unknown in it from the known. In a large class of problems 
the first step is to analyze the conditions with the purpose of 
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obtaining the equation which can afterward be manipulated by 
pre-established processes in such a way as to separate the 
unknown and determine its value. Here again we have three 
processes, viz., analysis, symbolization and manipulation of 
symbob. 

It comes in the sphere of algebra to teach the graph and its 
uses. Statistical graphs are of frequent occurrence in various 
scientific and semi-scientific articles in the magazines. Almost 
every intelligent citizen will have occasional use for some knowl 
edge of graphs. 

Every statistical graph pictures a relation between number 
pairs. The same is true of the graph of an equation. Through 
these ideas first notions of functionality can be taught. The 
first efforts in function study will be more or less crude. Not 
until the pupil reaches some maturity will he appreciate the 
significance of the function idea in its full sense, but he will be 
acquiring some notions of a very useful instrument of thought. 
A graph can express more in small compass than words and do 
it more vividly. 

Consider still another illustration. The pupil has learned the 
processes of solving plane triangles in trigonometry as a purely 
geometric problem. He can apply the sine law or the cosine law 
to any triangle, having given the requisite parts. Does this 
knowledge ensure that he will be able to easily use it for solving 
the triangles of statics or astronomy? Hardly. He must learn 
to recognize in the triangles of statics and astronomy the same 
relations of parts that exist in the academic or geometric tri- 
angles he has learned to solve. He must analyze and generalize. 
When he has recognized the identity of the triangles in the dif- 
ferent fields he will easily transfer his fomulas and their attend- 
ing processes to the triangles of statics and astronomy. That 
learning to solve by the use of formulas such academic problems 
as: Given a =55, fc = 75, c = 40°, to find the other parts — is 
not identical with the best use of the same formulas to find the 
resultant of a set of forces or to find the diameter of the sun 
having given the distance and parallax, few teachers can fail to 
observe. The last call for analysis and generalization of a more 
searching type than the first. They also call for an attitude of 
passing from theory to applications and conversely. When the 
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pupil has recognized the academic triangles as an instrument that 
can be transferred through generalization to all triangles in all 
situations he is well on the road to success 1 in the solution of 
the problems of statics and astronomy. 

We have set forth some examples of transfer, mostly through 
generalization, from one state or phase of mathematics to 
another higher and broader and of transfer of academic knowl- 
edge of a particular method to its applications through analysis 
and generalization. In all cases some symbolization and 
manipulation of symbols were necessary to the carrying out of 
the solutions. Some well defined attitudes which are of use to 
people in general and which can be cultivated in the teaching of 
almost any branch have been stated. Some fundamental 
processes and principles of algebra that are of direct use in the 
sciences and industrial arts and in the field of intelligent citizen- 
ship have been cited. Mathematics on account of its methods 
and subject matter seems to offer peculiarly favorable oppor- 
tunities for instilling some of these attitudes, e. g., problem atti- 
tude, verification attitude and attitude of correlation of theory 
with applications. Besides these several more specifically 
mathematical values were pointed out. 

It is the firm belief of the writer that if the principles herein 
laid down could by the cooperation of teachers and school 
officials be given more attention our schools would not be criti- 
cized so much as now and we as teachers of mathematics would 
be better understood and the service of mathematics in a scheme 
of education and to civilization would be more appreciated in 
general. My appeal is to my fellows in the field of mathematics 
that they may make further study of the questions involved in 
order that fewer of them may assume a passive attitude toward 
the transformations that are in progress. For just in propor- 
tion to the part we take in the changing state of education can 
we command a hearing in the readjustments that are coming. 

Finally a few psychological principles that have direct applica- 
tion in teaching mathematics will be stated. 

To understand and to get a working knowledge of a defini- 
tion, perception (gathering elements), analysis, interpretation 
and generalization are necessary. 

The mental processes of learning a theory are different Irom 



BASIS FOR SYSTEM OF EDUCATION. 1 95 

those of applying the theory. This is related to the attitude of 
correlation above. So called real problems are much used for 
this purpose. They should be carefully analyzed, classified and 
solved in order to realize the intended values. Solution for 
numerical results alone is not sufficient. 

The type of attention required to follow a demonstration is 
higher than that required to master a definition. 

Psychology cannot teach us how to teach but can and must 
furnish the basis on which we are to build a theory and practice 
of teaching. Teachers of the different branches must make 
contributions from their experience. 

There exists (theoretically at least) an order and environ- 
ment under which the teaching of mathematics (or any branch) 
should yield a maximum of desirable results. These conditions 
are not necessarily the same for all branches. 

It is the business of educational science to discover the ideal 
order and environment for teaching purposes and to discover 
the adjustments and deviations of a general course of procedure 
in teaching to meet the different school groups. 

' There exist a utilitarian, a psychological and a logical basis 
for a theory of presentation. These must be blended to the 
highest advantage of the individual. 

Some emphasis has been placed on the idea of transfer in 
this paper. This is an effort on the part of the writer to supply 
what he has felt to be a need. So many teachers appear to be 
either confused or in a state of hopeless resignation to a fate 
assigned to mathematics by those who are to all appearance not 
familiar with the subject. The writer hopes to give a basis of 
inspiration to a better attitude.* 
University o? Pittsburgh, 
Pittsburgh, Pa. 

* In the preparation of this paper the writer has consulted various 
texts on pyschology, and in particular Judd's "Psychology of the Sec- 
ondary School Subjects," Nunn's "Teaching of Algebra" and various 
journals of education. He desires to acknowledge his indebtedness to 
Professor A. M. Snyder, of this university, for valuable advice and sug- 
gestions relating to matters in pychology. 



